A numerical method for solving two forms of Blasius equation is proposed. The Blasius equation is a third order nonlinear ordinary differential equation, which arises in the problem of the two-dimensional laminar viscous flow over a half-infinite domain. The approach is based on differential transform method and Padé approximations. In this scheme, the solution takes the form of a convergent series with easily computable components. The obtained series solution is combined with the diagonal Padé approximations to handle the boundary condition at infinity for only one of these forms. The numerical results demonstrates the validity and applicabilty of the method and a comparison is made with existing results.
INTRODUCTION
It is well known that the Blasius equation is one of the basic equations of fluid dynamics. Blasius equation is a third order nonlinear ordinary differential equation which describes the velocity profile of the fluid in the boundary layer theory [1, 2] on a half-infinite interval.
In this paper, we will consider the following two forms of Blasius equation which appear in the fluid mechanic theory: The appearance of the above two forms of the Blasius equation is given in [1] . The solutions of boundary value problems (1.1)-(1.2) and (1.3)-(1.4) are characterized by the value of u''(0) . To find the numerical values of u''(0), we will use a modified form of the differential transform method (DTM), which is based on Taylor series expansion and Padé approximations. The modified differential transform method provides the solution in the form of a convergent series with easily computable components. The obtained series solution is combined with the diagonal Padé approximations [4] [5] [6] [7] [8] to handle the boundary condition at infinity for the first form (1.1)-(1 .2).
The differential transform method [3] is a semi-numerical and semi-analytic technique that formulizes Taylor series in a totally different manner. With this technique, the given differential equation and related boundary conditions are transformed into a recurrence equation that finally leads to the solution of a system of algebraic equations as coefficients of a power series solution. This method is useful to obtain exact and approximate solutions of linear and nonlinear differential equations. No need to linearization or discretization, large computational work and round-off errors are avoided. It has been used to solve effectively, easily and accurately a large class of linear and nonlinear problems with approximations. The method is well addressed in [9] [10] [11] [12] [13] [14] . However, DTM has some drawbacks. By using DTM, we get a series solution, in practice a truncated series solution. This series solution gives a good approximation to the true solution in a very small region and can not handle the boundary condition at infinity.
In order to improve the accuracy of DTM and to handle the boundary condition at infinity, we use an alternative technique which combines the
obtained series solution with the diagonal Padé approximations. The first connection between series solution methods such as Adomian decomposition method and Padé approximations was established in [4, 5] . Finally, a numerical comparison has been made between the present method and the variational iteration method [15] . This paper is organized as follows: In Section 2, we describe the differential transform method and give a brief discussion of Padé approximations. In Sections 3 and 4, the method is implemented to boundary value problems (1.1)-(1.2) and (1.3)-(1.4), respectivelly, and conclusion remarks are presented in Section 5.
DIFFERENTIAL TRANSFORM METHOD
As in [16] [17] [18] [19] , the basic definitions of differential transformation are introduced as follows:
is analytic in the time domain T, then it will be differentiated continuously with respect to time t, 
The fundamental mathematical operations performed by differential transform method are listed in Table 1 .
Padé Approximations
It is well known that polynomials are used to approximate truncated power series. It was examined by Boyd [7] and Wazwaz [4] [5] [6] that polynomials tend to exhibit oscillations that may give an approximation error bounds. Moreover, polynomials can never blow up in a finite plane and this makes the singularities not apparent. To overcome these difficulties, the obtained series is best manipulated by Padé approximations for numerical approximations. Using the power series, isolated from other concepts, is not always useful because the radius of convergence of the series may not contain the two boundaries. It is
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now well known that Padé approximations [7] have the advantage of manipulating the polynomial approximation into a rational functions of polynomials. By this manipulation we gain more information about the mathematical behavior of the solution. In addition, power series are not useful for large values of x, say x = ∞. Boyd [7] and others have formally shown that power series in isolation are not useful to handle boundary value problems. This can be attributed to the possibility that the radius of convergence may not be sufficiently large to contain the boundaries of the domain. It is therefore essential to combine the series solution, obtained by the differential transform method or any series solution method, with the Padé approximations to provide an effective tool to handle boundary value problems on an infinite or semiinfinite domains. For better numerical approximation, our approach stems mainly from the combination of the differential transform method and the diagonal approximants [n/n]. The essential behavior of the solution u(x) of boundary value problem (1.1)-(1.2) will be addressed by using several diagonal Padé approximations of different degrees. However, for boundary value problem (1.3)-(1.4), we will apply a different approach used in [20] because diagonal Padé approximations were not available.
THE SOLUTION OF THE FIRST FORM OF BLASIUS EQUATION
We first consider the Blasius equation 
where, a = u''(0) = 2U(2) is the missing boundary condition. + o x ( ), (3.5)
Padé Approximations
Now our aim is to study the mathematical behavior of u(x), it is normal to derive approximations for a = u''(0). It was formally shown by [4] [5] [6] [7] that this goal can be achieved by forming Padé approximations [21] which have the advantage of manipulating the polynomial approximation into a rational function to gain more information about u(x). It is well-known that Padé approximations will converge on the entire real axis if u(x) is free of singularities on the real axis. More importantly, the diagonal approximations is the most accurate approximant, therefore we will construct only the diagonal approximations in the following discussions. Using the boundary condition u'(∞) = 0, the diagonal approximation [15] . This demonstrates the efficiency and accuracy of the DTM-Padé approach for solving such kind of problems. Based on this table, it is normal to choose the approximation a = u''(0) = 0.5227030798.
THE SOLUTION OF THE SECOND FORM OF BLASIUS EQUATION
We next consider the second form of Blasius equation (3.7) subject to the the boundary conditions (3.8) Following [20] , we reformulate Eq. (3.7) by introducing a new dependent variable
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Consequently, we have the conditions (3.12) This also means that we can impose the condition . Moreover, it is clear from Eq. (3.12) that (3.14)
Taking the differential transform of both sides of Eq. (3.11), the following recurrence relation is obtained:
From the boundary conditions given in Eqs. (3.12) and (3.13) for x = 0 the following transformed boundary conditions can be obtained: 
CONCLUSION
The differential transform method was applied to compute approximate solutions for two forms of Blasius equation. All of our computations verify that the method offer an effective tool for solving this kind of nonlinear problem in fluid dynamics. Moreover, combining the series obtained with the Padé approximations provides a promising tool to handle problems on an unbounded domain.
